T HE RECENT GLOBAL ECOnomic recession has promoted increasing concern about the impact of decreasing income as a risk factor for mental disorders and suicidal behavior. The media have reported increased rates of crisis calls to telephone support centers. [1] [2] [3] Despite this recent increase in media attention, there has long been an interest in understanding the link between mental illness, suicide, life satisfaction, and income. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] Once the basic needs are met (ie, food and shelter), higher levels of income have not been shown to be strongly associated with happiness or decreased risk of mental health problems. 8, 14 Two main mechanisms have been posited in understanding the link between mental illness and income: social causation and social selection. 10 Social causation posits that adversity, stress, and reduced capacity to cope related to low income increase the risk of development of mental illness. [15] [16] [17] [18] [19] [20] The social selection hypothesis suggests that individuals with mental illness have a predisposition to declining socioeconomic status due to possible genetic factors, hospitalizations related to mental illness, and/or loss of work. These theories have been debated and there is some empirical support for each. [21] [22] [23] [24] Classic work by Dohrenwend et al 10 found that social causation theory was more important for depression, substance use, and antisocial personality disorder (PD) than for schizophrenia, which was better explained by social selection.
Clinical and population-based studies have demonstrated that severe mental ill-ness (eg, psychotic disorder) has been associated with higher likelihood of poverty and homelessness. [25] [26] [27] [28] [29] However, findings on the relationship between other mental disorders, such as depression, anxiety, and substance abuse, and income have been mixed. 30 , 31 Lorant et al 30 conducted a meta-analysis of more than 50 cross-national epidemiologic studies on the relationship between socioeconomic status and depression. Although the studies in the meta-analysis had substantial heterogeneity in the measurement of socioeconomic status and depression, the investigators found that individuals with low income were at increased odds (1.81) of depression compared with those in the higher income categories. Similarly, large cross-sectional epidemiologic studies using structured diagnostic interviews have found that lower socioeconomic status is associated with increased likelihood of mood, anxiety, and substance use disorders. 9 In contrast, a recent study 31 did not find an association between household income and any mood disorder or any anxiety disorder in the US Collaborative Psychiatric Epidemiologic Survey (Ͼ20 000 people). In that large US study, any substance use disorder and suicide attempts were strongly associated with decreasing income status.
Most studies on income and mental health have been limited by the use of cross-sectional data that do not allow for examination of temporal relationships between income and mental disorders. A 7-year longitudinal study 32 of adults in Great Britain found that reductions in income and increases in self-reported financial strain were associated with increased risk for depressive symptoms compared with no change in income or financial strain. However, reductions in financial strain and increases in income were not associated with a decreased risk for depressive symptoms. In contrast, another longitudinal study compared winners of medium-sized lotteries ($200 000) with 2 comparison groups (those with no winnings or small winnings). 7 The study found that winners of medium-sized lotteries had significantly better psychological health, as measured by the General Health Questionnaire, 33 than the control groups. Although these studies possess the strengths of longitudinal design and large samples, they were limited by the use of self-report screening instruments that are not meant for diagnosis of mental disorders. To the best of our knowledge, the only study that used a quasi-experimental design and structured diagnostic interviews was recently published by Costello et al. 34 They examined a large sample of American Indian youth evaluated into adulthood and demonstrated that family income supplements of $9000 per year were associated with a decreased risk of mental disorders.
Several limitations exist in this area of inquiry. Most published studies have used small samples that limit capacity for generalization. Also, since most studies have been cross-sectional, they are limited by retrospective recall biases and difficulty with understanding the temporal nature of the relationship between variables. Hence, there are few data to support whether changes in income are potential risk factors for development of incident mental disorders. Furthermore, most of the studies have not used a comprehensive assessment of mental disorders; indeed, much of the focus has been placed on mood and anxiety disorders, without much emphasis on long-term problems such as PDs. Moreover, most studies have used self-report screening measures of depression and distress that are not specifically designed for making Diagnostic and Statistical Manual of Mental Disorders (DSM)-based diagnoses.
To overcome these limitations, we used the largest longitudinal, population-based mental health survey: the US National Epidemiologic Survey of Alcohol and Related Conditions (NESARC). [35] [36] [37] The NESARC data have several strengths that allow for detailed examination of the relationship between household income and mental illness. First, unlike previous studies in this area that have typically focused on depression and some of the Axis I mental disorders, the NESARC assesses both Axis I and Axis II mental disorders, as well as suicide attempts. Second, the NESARC includes interview-based assessment of several Axis I mental disorders at 2 time points (3 years apart) rather than self-report screening instruments that have been used in most of the previous longitudinal work in this area. Finally, with a sample size of more than 34 000 people, this survey has sufficient statistical power to examine the change in household income over time from baseline and the risk of incident mental disorders. The objectives of this study were defined as follows:
1. To examine the cross-sectional association between income and all lifetime Axis I and Axis II mental disorders, and suicide attempts.
2. To examine whether baseline income was associated with incident mental disorders.
3. To examine whether a change in household income during the 3-year period was associated with incident mental disorders.
4. To examine whether baseline mental disorders were predictors of change in income during the follow-up period.
METHODS

POPULATION
The NESARC is an ongoing, nationally representative survey of the US population funded by the National Institute on Alcohol Abuse and Alcoholism. Wave 1 of the NESARC 37, 38 was conducted between 2001 and 2002 and included 43 093 respondents 18 years or older from the United States. Institutionalized individuals were excluded. Participants received detailed written information describing the NESARC and the legislation protecting their rights to full confidentiality of the information they disclosed. After participants gave their informed consent, lay interviewers trained by the US Census Bureau conducted face-to-face interviews in the homes of respondents. The overall response rate was 81.0%. Wave 2 of the NESARC was performed between 2004 and 2005 and involved an attempt to reinterview the wave 1 sample. 39 The response rate was 86.7% after excluding individuals who were unable to participate in wave 2 owing to death, impairment, deportation, or being away from the country because of military duty. 36 Thus, a total sample of 34 653 individuals participated in wave 2 of the survey. The cumulative response rate was 70.2%. A thorough description of the design and field procedures of the NESARC has been published. 37, 40 For the sake of brevity and because multiple previous reports have been published, information on the general demographics, 41, 42 preva-lence of mental disorders, [43] [44] [45] and incidence of mental disorders 39, 40, 46 in the NESARC are not included in this report.
MEASURES Household Income
Household income was divided into quartiles based on the distribution of the sample: less than $19 999, $20 000 to $39 999, $40 000 to $69 999, and $70 000 or more per year. This method of dividing household income into quartiles has been used in several epidemiologic studies 31, 47 as well as cross-national comparison studies. 20 It ensures adequate power in each of the 4 categories to examine outcomes and overcomes the problem of nonnormal distribution of income in most epidemiologic samples. To examine the relationship between change in household income and mental disorder, we created a trichotomous household income variable: (1) reduction in income during the 3-year period, (2) no change in income during the 3-year period, and (3) increase in income during the 3-year period.
Mental Disorders
Axis I and Axis II DSM-IV mental disorders 48 were diagnosed using the Alcohol Use Disorder and Associated Disabilities Interview Schedule-DSM-IV Version, 36,37 a fully structured diagnostic interview appropriate for use by trained lay interviewers and clinicians. The following Axis I mental disorders were assessed: major depression, dysthymia, bipolar disorder, posttraumatic stress disorder, social phobia, panic disorder with/without agoraphobia, specific phobia, agoraphobia without panic disorder, generalized anxiety disorder, alcohol use disorders, illicit substance use disorders, and nicotine dependence. All these disorders, with the exception of posttraumatic stress disorder, were assessed at both waves of the survey; posttraumatic stress disorder was assessed only at wave 2. For Axis II mental disorders, all 10 PDs were assessed (schizoid, paranoid, schizotypal, borderline, narcissistic, antisocial, dependent, histrionic, obsessivecompulsive, and avoidant) once during the 2 waves of the survey. At wave 2, borderline, 49 narcissistic, 50 and schizotypal 46 PDs were assessed; the remaining PDs were assessed at wave 1. 51 To minimize burden of time on participants, the NESARC team had not assessed several mental disorders (eg, posttraumatic stress disorder, borderline PD, and schizotypal PD) at wave 1. Because of the poor concordance between lay interviewer-based structured assessment of schizophrenia or psychotic illness, the NESARC survey used the following question to assess this condition: "Did a doctor or other health professional ever diagnose you with schizophrenia or psychotic illness or episode?" This method has been used in multiple epidemiologic surveys. 52, 53 Psychotic disorder was included only in the cross-sectional analyses.
Lifetime Suicide Attempts
To assess for lifetime suicide attempts, all wave 2 respondents were asked, "In your entire life, did you ever attempt suicide?" No information was available with respect to details of the suicide attempt. Suicide attempts were not assessed at wave 1 for all respondents. Thus, we were unable to examine the relationship between baseline income and incident suicide attempts.
Sociodemographic Factors
The sociodemographic factors included in the logistic models were age, sex, marital status, and race/ethnicity. We tested for age and sex interactions for group-level disorders. If there was no significant age by income interaction, we entered age as a continuous variable. Marital status was categorized into 3 groups: never married, married/common-law, and widowed/divorced/separated. Number of people in the household was included as a separate variable. Race/ethnicity was categorized into 5 groups: white, Asian, Hispanic, black, and American Indian/Alaska Native. 54 Change in marital status from baseline to wave 2 was adjusted for in the models using a dichotomous variable (yes or no).
Overall Analytic Strategy
Weights were created for the NESARC sample for it to be representative of the US population according to several sociodemographic characteristics (age, sex, and race/ethnicity) of the population in the 2000 Decennial Census. 37 These weights were applied to all statistical analyses in the current study. Taylor series linearization was used to correct for the complex sampling design of the NESARC using SUDAAN statistical software. 55, 56 Because of multiple comparisons and reducing the risk for type I error, we set the ␣ for significance at PϽ.01. In all analyses, we used multiple logistic regressions with adjustment for marital status, race/ethnicity, and number of people in the household. We tested for interactions between age and income, as well as between sex and income, for group-level mental disorders. If the interaction term for age and/or sex was significant (PϽ.01), we stratified the analysis based on that variable. If the interaction term was not significant, we adjusted for the variable in the analyses.
Analysis for Objective 1
We used wave 2 of the survey to examine the cross-sectional association between all lifetime mental disorders/suicide attempts and income. Wave 2 of the survey was used for this analysis because information on all mental disorders/suicide attempts was available for participants at that point. To maximize power, we tested for age and sex interactions only at the group level for mental disorders and not for individual disorders. There were few significant interactions for sex and income in relation to mental disorders and suicide attempts. Thus, we adjusted for sex in the analyses. However, we found a significant interaction for age (continuous) and income across all outcomes. We conducted sensitivity analyses and determined that it was optimal to stratify age into 2 categories: 20 to 54 years and 55 years or older.
Analysis for Objective 2
We used wave 1 household income quartiles and examined the risk for incident new-onset mental disorders during the 3-year follow-up period. To reduce the number of comparisons and increase the power for incident analyses, we grouped mental disorders into the following categories: (1) any incident mood disorder (major depression, dysthymia, and bipolar disorder), (2) any incident anxiety disorder (social phobia, generalized anxiety disorder, panic disorder, agoraphobia, and specific phobia), (3) any incident substance use disorder (alcohol abuse or dependence, drug abuse or dependence, and nicotine dependence), and (4) incident mood/anxiety or substance use disorder. The 3-year incidence rate for each of these outcomes was as follows: incident mood disorder, 6.8% (99% confidence interval, 6.2-7.3); incident anxiety disorder, 9.7% (9.1-10.4); incident substance use disorder, 10.8% (10.0-11.7); and incident mood, anxiety, or substance use disorder, 19.9% (18.8-21.1).
Similar to previous methods using the NESARC, 39 we created a separate at-risk group of people for each disorder category. For example, when examining the outcome of any in- (REPRINTED) ARCH GEN PSYCHIATRY/ VOL 68 (NO. 4), APR 2011cident mood disorder, participants with a baseline lifetime history of any mood disorder were excluded from analysis. We also adjusted for other Axis I mental disorders at baseline. So, in this example, we adjusted for baseline lifetime history of any anxiety or substance use disorder. We tested for age by income interactions and for sex by income interactions in relation to mental disorders. None of these interaction terms were significant. Thus, we adjusted for age, sex, race/ethnicity, marital status, and number of people in the household.
Analysis for Objective 3
We created a change in the household income variable based on the difference between wave 1 and wave 2 household income. This change variable was grouped into 3 categories: decrease in income, no change in income, and increase in income. Among the whole sample, 32.9% had a decrease in income, 18.0% had no change in income, and 49.1% had an increase in income. The same incident mental disorders that were used in objective 2 were used as dependent variables. We tested for age by income interactions and for sex by income interactions in relation to mental disorders. None of these interaction terms was significant. Thus, we adjusted for age, sex, race/ethnicity, marital status, and number of people in the household, as well as other Axis I baseline lifetime mental disorders.
Analysis for Objective 4
We examined whether baseline lifetime and past-year mental disorders were associated with a reduction in personal income during the 3-year period. Similar to objectives 2 and 3, age and sex interaction terms were not significant in this set of analyses. Table 1 shows the results of analysis of objective 1. Mental disorders, with the exceptions of agoraphobia, narcissistic PD, obsessive-compulsive PD, drug use disorder, and alcohol use disorder, were associated with increased likelihood of lower levels of income. In comparison with participants who had income of $70 000 or more per year, participants in the 2 lowest income categories (ie, Ͻ$40 000 per year) had increased odds of most of the mental disorders. Axis II PDs had odds ratios that were often greater than 2.0. A few mental disorders were associated with every level of decrease in income (ie, bipolar disorder, social phobia, nicotine dependence, paranoid PD, schizoid PD, schizotypal PD, and borderline PD). Interestingly, lower levels of income were associated with a significantly lower likelihood of alcohol use disorder. Table 2 shows the relationship between income and lifetime suicide and mental disorders at the group level. We found that there was a significant interaction between age with income in relation to all mental disorders and suicide attempts. Thus, we stratified the sample into 2 groups: (ie, 20-54 years and 55 years or older). Since we did not find significant interactions for sex and income, we included sex as a covariate in the logistic models. Table 2 shows that the associations between lower levels of income and higher likelihood of mental disor- ders were significant across all mental disorder categories for participants between 20 and 54 years old. There were no significant associations between income level and mental disorders among people 55 years or older, with the exception of the any substance use disorder category, in which lower levels of substance use were found among participants in the lower 2 income levels compared with those in the highest income level. Table 3 shows the relationship between baseline income categories and incident Axis I mental disorders (mood, anxiety, or substance use). In comparison with participants who had income of $70 000 or more per year, participants with household income less than $20 000 were at increased odds of mood disorders. Baseline household income was not associated with increased risk of incident anxiety or substance use disorders. Table 4 shows the results of objective 3, which examined the association between change in household income during the 2 time points and risk for incident mental disorders. Participants with a decrease in income during the study period, compared with those with no change in income, were at significantly increased risk of incident mood disorders; substance use disorders; and any mood, anxiety, or substance use disorders. Interestingly, an increase in income during the follow-up period was not associated with an increase or decrease in odds of incident mental disorders.
RESULTS
CROSS-SECTIONAL ANALYSES
LONGITUDINAL ANALYSES
The results from the analysis for objective 4 found no significant relationships between baseline mental disorders and a change in income status during the 3-year follow-up period. For the sake of brevity, we have not reported these results in table format, but they are available upon request from the corresponding author.
COMMENT
To the best of our knowledge, the present study examined the relationship between income and mental disorders and suicide attempts using the largest populationbased longitudinal sample to date. There are several key strengths of this study. First, the NESARC includes a standardized interview-based assessment of mental disorders, helping to overcome limitations of the many previous studies that used self-report distress instruments to proxy diagnostic status. Second, the NESARC is the most contemporaneous longitudinal data set and allows for examination of both cross-sectional and longitudinal relationships between income and mental disorders. The main findings from this study have important public health implications. Participants in the lowest in- come category were at increased odds of most of the mental disorders compared with those in the highest income category. Individuals with low income were at increased risk for incident mood disorders even after adjusting for other baseline Axis I mental disorders. A reduction in household income was associated with any incident mood, anxiety, and substance use disorders.
Although the present study supports the social causation theory of the association between income and mental disorders, a causal link between income and mental disorders cannot be drawn. This lack of capacity to infer causality is a limitation of most studies in this area of inquiry. To date, only 1 study meets criteria for causation. A longitudinal study 7 of winners of medium-sized lotteries in Britain showed a decrease in subjective distress in comparison with the control group. However, that study was limited by the lack of detailed assessment of mental disorders.
Several mechanisms might increase the risk of individuals with lower income to develop mental health problems. These mechanisms may include overcrowding, hunger, violence, social networks, and a decreased capacity to acquire health care for physical health problems. 29, 57 The present study underscores the need for targeted public health interventions for early detection and treatment of mental health problems among people with household income less than $20 000.
With the recent worldwide economic recession, we were particularly interested in examining the relationship between change in household income and risk for mental health problems. We had hypothesized that, compared with no change in income during the 3-year period, a decrease in income would be associated with increased risk of incident mental health problems and an increase in income would be associated with a lower likelihood of incident mental health problems. The findings from our study provide partial support for the social causation hypothesis in that a decrease in income was associated with increased risk for mood disorders and substance use disorders. A reduction of income was not associated with incident anxiety disorders. Because of the assessment of suicide attempts only at the second wave of the survey, we were unable to examine whether a reduction in income was associated with incident suicide attempts.
We did not find any evidence to suggest that an increase in household income was protective in reducing Although much of the focus in the literature has been on the relationship between income and Axis I mental disorders, the present study shows strong associations between many of the PD (Axis II) diagnoses and income. Since PDs are usually lifelong patterns of behavior and were assessed only once in this survey, we were only able to examine the relationship between PDs and income cross-sectionally; thus, we can draw limited conclusions and cannot make any causal inferences. It is possible that individuals in lower income categories are more likely to have particular PDs. Alternatively, it is possible that individuals with particular PDs are more likely to have difficulties with employment and relationships, leading to comparatively lower income potential and therefore decreased incomes. We were particularly surprised by the lack of association between narcissistic PD and obsessive-compulsive PD and income. We speculate that these 2 types of PDs may be more adaptive in work settings than other PDs (borderline, schizoid, and paranoid) that were strongly negatively associated with income. For example, features of obsessive-compulsive PD include compulsive attention to detail and perfectionismpersonality features that may have some utility in a work environment-whereas odd, eccentric behavior (cluster A PD) and impulsivity and anger management problems (core features of borderline PD) may be much more likely to interfere with work functioning.
In comparison with participants who reported income of $70 000 or more per year, those in the lower income categories were significantly less likely to have an alcohol use disorder. Since our a priori hypothesis was that alcohol use disorders, similar to other mental disorders, would be associated with lower income, this could be a chance finding. To date, we found no literature stating that low-income individuals are at a lower risk of alcohol use disorders in comparison with higher-income individuals. We carefully reviewed our analysis and ruled out any moderators. We are reluctant to speculate about this unexpected finding; nonetheless, it is possible that diminished income reduces an individual's capacity to purchase alcohol.
Furthermore, we did not find that baseline mental disorders were associated with an increased risk of reduction in income in the 3-year follow-up period. It is possible that lower levels of income have a stronger effect on mental health problems than the impact of mental disorders on household income. Alternatively, the 3-year follow-up period might be too short for the impact of mental disorders to be observed. It is also possible that the effect of mental disorders on income might occur at an earlier age (eg, adolescence) rather than adulthood.
In the cross-sectional analyses, we found that age was a moderator in the relationship between income and mental disorders as well as in the relationship between income and suicide attempts. Lower levels of income were associated with increased odds of mental disorders among participants who were 20 to 54 years old, but this association was not significant among older adults, with the exception of the any substance use disorder category, in which lower levels of income were associated with higher likelihood of substance use disorder diagnoses. Similar to the current findings, a recent cross-sectional study 58 in the Canadian general population found that low income was strongly associated with mental illness among adults. However, the prevalence of mental illness among low-income older adults was not much higher than in those with higher income. We speculate that there might be several reasons for this age discovery. In comparison with younger adults, older adults have a lower likelihood of mental illness 59 and greater likelihood of psychological well-being and satisfaction. 60 Thus, household income may not have as strong an influence on mental illness among older adults than it does in younger adults. It is also possible that older adults in the community might have a greater economic base and assets than younger adults. Thus, older adults may not rely on income as much as younger adults. The NESARC did not have any information about the participants' economic base. Finally, older adults are unlikely to have dependents; thus, they might not need as much income as younger adults. Future studies should consider exploring these age differences between income and mental illness.
The present findings should be considered in the context of the study's limitations. Although we found strong relationships between household income and mental disorders, causal inferences cannot be drawn. Also, although all mental disorder diagnoses were made by a reliable structured interview conducted by trained lay interviewers, the diagnoses may not match those made by an experienced clinician. Furthermore, we did not have information about the lethality or number of suicide attempts. The survey was conducted between 2001 and 2005 when the world economy was not in a recession. Thus, it is possible that the relationship between income and mental illness might not be the same during the economic recession. For example, a decrease in household income during a period of economic growth may be more stressful for an individual in comparison with a period when there is an economic recession. During the latter circumstances, the individual may take solace in the fact that the change in income is not within his or her control. It is possible that a person may not be as distressed about his or her own shortcomings and have social support from other members in the community who are also facing a decrease in household income. To the best of our knowledge, there have been no large, representative mental health surveys conducted during the economic recession; thus, the present study uses the most recently collected mental health survey data to examine the association between income and mental disorders. For the longitudinal analyses, to maximize power and minimize the number of comparisons, we examined only incident mental disorders at the larger category level of mental disorders rather than each diagnosis. Further studies using larger samples, longer periods of follow-up, and multiple follow-up assessments will facilitate the capac-(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 68 (NO. 4), APR 2011 ity to examine the relationship between baseline income and change in income in relation to individual mental disorders. The assessment of schizophrenia and psychosis was limited because it was based on a question that asked participants whether they had been diagnosed with schizophrenia or psychosis by a health care professional. Although this method has limitations, it is commonly used in psychiatric epidemiologic studies 52 because lay interviewer-based assessment of psychotic illness has shown poor reliability and validity. 25 Furthermore, we were unable to adjust for physical health conditions that may be potential confounders in this relationship. Moreover, there was no information available in the survey as to the reason for the decrease in income (eg, retirement or job loss) or in the assets of the members of the household. Finally, data used were provided by US participants and may not be generalizable to other countries with different cultures and health care systems.
In conclusion, within the context of a worldwide economic recession and ongoing debates within the US federal government on health care reform, the present study has substantial policy implications. Most important, the findings suggest that income below $20 000 per year is associated with substantial psychopathologic characteristics and that there is a need for targeted interventions to treat and prevent mental illness in this low-income sector of the population. The findings also suggest that adults with reduction in income are at increased risk of mood and substance use disorders. 
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